MEK/ERK pathway activation by insulin receptor isoform alteration is associated with the abnormal proliferation and differentiation of intestinal epithelial cells in diabetic mice.
In previous studies, we have reported the abnormal proliferation and differentiation of intestinal epithelial cells (IECs) in diabetes mellitus (DM) mice. The insulin receptor (IR) and its downstream mitogen-activated protein kinase kinase (MAPKK also known as MEK)/extracellular-regulated protein kinase (ERK) pathway is a classic pathway associated with cell proliferation and differentiation. The purpose of the present study is to investigate the role of the MEK/ERK pathway in abnormal proliferation and differentiation of IECs in DM mice. DM mouse models were induced by intraperitoneal injection of streptozotocin. The expression levels of the IR and its isoforms in IECs of DM mice and in IEC-6 cells were investigated. To ensure that the downstream pathways were monitored, QPCR and Western blotting were performed to detect the expression levels of MEK1/2, ERK1/2, PI3K, and Akt. Moreover, siRNA for IR-A and U0126, a specific inhibitor of MEK, were used to further investigate the relationship between the IR/MEK/ERK pathway and abnormal proliferation and differentiation of IECs in DM mice. In DM mice, excessive proliferation, disturbed differentiation, and a high ratio of IR-A/IR-B were detected in IECs. The expression levels of MEK1, MEK2, and ERK1/2 and their phosphorylated proteins in DM mice were significantly higher than those in the control group (P < 0.05), which could be offset by using siRNA for IR-A. The abnormal proliferation and differentiation of IECs in DM mice were normalized after the in vivo administration of U0126. The abnormal proliferation and differentiation of IECs in DM mice are associated with high IR-A/IR-B ratio and increased IR/MEK/ERK pathway activity.